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AS Unit BY2: Biodiversity and Physiology of Body Systems 
 
Name: Date: 
 
Topic 2.5 Adaptations for Nutrition and 2.6 Adaptations for Parasitism – Booklet 2 
 

 
 
 
  Completed 
1. Go through the PowerPoint  
2. Complete the questions on pages5 -6  
3. Attempt to complete the exam questions attached at the end.  
4. Extension Reading the BioFactsheets ‘ Saprobiontic and Parasitic modes of 

life. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Teeth are used for mechanical digestion.  Mechanical digestion helps to break down food and 
increase the surface area for enzymatic digestion. In this booklet we will look at how the dentition 
of carnivores and herbivores differs and how each is adapted for its diet. 
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Adaptations of Mammals for their Diets – Holozoic feeders 
 
Carnivores 
Meat is a richer source of nutrients than plant food, enabling carnivores to spend less time feeding than 
herbivores.  The stomach of most carnivores is adapted to tolerate sudden stretching to accommodate 
infrequent large meals other than that the gut bears very little difference to that found in humans. 
 
The major adaptations that carnivores have for eating meat can be found in their skull and teeth. 

 
The skull on the left shows the dentition of 
a dog.  It is designed for gripping prey, 
cutting and tearing meat off bones and for 
crushing bones. 
 
The incisors at the front are small but 
shaped like chisels and are sharp.  They are 
used for snip or gnawing meat off bones. 
 
The canines behind the incisors are very 
long, sharp and spear shaped.  They are 
used to impale and grip the prey and to tear 
meat. 
 

The upper premolar and first lower premolar are very large with sharp upper surfaces.  They are called 
carnaissal teeth and fit together when the mouth is closed.  When the dog is eating they act like a pair of 
scissors snipping meat off bones and also crushing bones. 
 
The other molars and premolars are smaller but have strong pointed cusps for cutting and tearing meat.  A 
dog cannot masticate (chew) meat as its jaw can only move up and down in one plane; it therefore has to 
swallow whole lumps of meat.   
 
The jaw muscle is very powerful, enabling a bite strong enough to crush bones.  To withstand these forces 
the teeth have very strong roots anchored deeply into the jawbone. 

 

 
 
Herbivores 
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Plant food is a fairly tough material and must be ground into fine particles to aid its digestion.  This will 
place different demands on the teeth and jaws of the herbivore.  Plant cell walls are surrounded by a 
cellulose cell wall, yet no herbivores produce a cellulose enzyme.  Herbivores rely on micro-organisms in 
their gut to digest cellulose.  Their gut is adapted to harbor these bacteria. 
 

The skull on the left shows the dentition of a sheep it 
is designed for cutting off grass from the plant when 
grazing, and for grinding the grass efficiently to 
smash the cellulose cell walls of the plant thus 
releasing the digestible plant contents. 
 
The incisors in the lower jaw are sharp and bite 
against a horny pad on the upper jaw.  This enables 
the vegetation to be snipped off the plants during 
feeding. Herbivores use a sideways movement of the 
lower incisors and canines against the horny pad. 
 
There is no upper canine and the lower canine is 
very small.  This leaves a space between the horny 

pad and the upper premolars called the diastema, this provides space for the tongue to move food whilst 
chewing and allows separation of food which is being cut from food which is being chewed. 
 
The premolars and molars are similar in structure although the molars are larger.  Their uppers surfaces are 
highly ridged and grooved which help with the chewing and grinding of vegetation.  Interestingly the teeth 
are capable of growing throughout their life as the root cavities of the sheep remain open, which means a 
good blood supply is maintained to the teeth. 
 
The upper and lower jaw are fitted loosely above each other, this allows side-to-side movement.  As the 
lower jaw moves sideways during chewing, the grass is ground in a circular motion between the ridges of 
the upper and lower molars and premolars.  This is effective in breaking open the cellulose cell walls. 
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Ruminants 
These are organisms that have adapted their guts to harbor cellulose-digesting bacteria.   
 
Rumination of ‘chewing the cud’ is the ability to regurgitate plant material from the stomach in order to 
chew it again.   
 
Sheep will feed for several hours until the rumen (a large chamber in the stomach) is full.  It will then sit 
down and chew the cud for several hours until the food in the rumen has been broken down to a consistency 
that allows it to travel further along the gut.  The rumen is attached to the buccal cavity by an oesophagus 
that is composed solely of voluntary muscle to facilitate regurgitation.  In humans the oesophagus is 
composed of both voluntary and involuntary muscle. 
 

 
 
Herbivore guts tend to be much larger than carnivore guts for two reasons: 

• Plant material needs more time and enzymatic digestion than animal material. 
• More plant material needs to be consumed to obtain sufficient energy. 

 
Most carnivores have a single chambered stomach most ruminants have a stomach divided into four 
chambers known as the rumen, reticulum, omasum and the abomasum. 
 
Most herbivores possess cellulose-secreting bacteria in certain parts of the gut to assist with the break down 
of the cellulose cell walls.  The ruminant will provide a region of the gut for the bacteria to inhabit separate 
from the main digestion region so that food can be kept there long enough so that the bacteria can be 
protected from the main digestive enzymes of the ruminant and extremes of pH. 
 
The Rumen acts as a fermentation chamber and is under anaerobic conditions.   
The cud is mixed with bacteria and the following takes place: 
   cellulase 

• Cellulose   sugars 
 

• Sugars    organic acids 
 

• Ammonium salts   proteins 
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These products can all be absorbed by the ruminants gut – organic acids provide an energy source and 
proteins are passed to the abomasum for digestion. 
The cud then passes to the next region called the reticulum the fermented grass mixture that it receives from 
the rumen is formed into balls that are regurgitated for further chewing.  This achieves the following: 

• continued mechanical breakdown of the cellulose cell walls 
• bacteria can be broken open and their contents released 
• Continues the mixing of microbes and grass 

 
This is then passed to the omasum where water is absorbed – this is important as up to 150dm3 of saliva is 
mixed with the food per day!   
 
The solidified material is then passed to the abomasum.  This is a true stomach, which contains HCl and 
pepsin to carry out protein digestion. 

 



2.5 and 2.6 Dentition and Parasites S. Preston  6 

 
Adaptations for Parasitism 
Parasitic organisms obtain their nutrients from another living organism, called the host.  The host usually 
suffers some harm or discomfort from the relationship.  E.g. Taenia solium, the pork tapeworm. 
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Tapeworms are very common in mammals.  In humans they can reach several meters long.  Although they 
rarely kill their host they can seriously weaken an animal making it more prone to other diseases. 
 
Given that a tapeworm is in effect a large foreign protein, it is surprising that the mammalian immune 
system does not attack and destroy it.  One way the tapeworm avoids this is by regularly changing its 
proteins on its outer coat. 
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Questions 
1. 
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2. 
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3. 
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Saprobiontic & Parasitic Modes of Life

Bio Factsheet
April 2003

1

Number   124www.curriculumpress.co.uk

This Factsheet describes:
• saprobiontic and parasitic modes of nutrition, illustrated by the nutrition

of Rhizopus and Taenia;
• the roles of saprobionts in the nitrogen and carbon cycles;
• the adaptations of Rhizopus and Taenia to their way of life;
• the life cycle of the malarial parasite and schistosoma.

The nutrition of Rhizopus and Taenia
There are many species of Rhizopus (bread mould) and Taenia (tapeworm).
This account will refer to Rhizopus nigricans which obtains its nutrients
from bread and Taenia solium which infects pigs.

The structure of Rhizopus is shown in Fig. 1. The stolons of Rhizopus
enable the mycelium to spread over the surface of the bread enabling the
rhizoids to penetrate the greatest possible volume of bread. The rhizoids
synthesize digestive enzymes and secrete them, via golgi vesicles, from
their tips into the bread. These enzymes hydrolyse the complex substances
in the bread into simple products which are absorbed back into the rhizoids.
The enzymes include:
• Amylases which hydrolyse starch into maltose sugar.
• Maltase which hydrolyses maltose into glucose.
• Proteases which hydrolyse proteins into polypeptides.
• Exopeptidases and endopeptidases which hydrolyse polypeptides

into amino acids.
• Lipases which hydrolyse fats or oils into fatty acids and glycerol.
The products of digestion are absorbed into the rhizoids, primarily by
diffusion, although facilitated diffusion and active uptake may be involved
when diffusion gradients are small. Normally there will be a much higher
concentration of digestive products in the bread than in the rhizoids. Salts
will also be absorbed and water will be taken up by osmosis. The absorbed
substances will then be assimilated in the fungal hyphae. Rhizopus stores
surplus glucose as glycogen.

Fig. 1. Structure of Rhizopus

sporangium
(contains asexual spores)

erect sporangiophore
(supports reproductive sporangium)

horizontal stolon
(on bread surface -
gives rise to feeding hyphae
(rhizoids) and to reproductive
hyphae (sporangiophores))

rhizoids
(penetrate bread surface to
obtain nutrients)

bread surface

Features of saprobiontic fungi which enable their continued survival
Saprobiontic fungi must be able to:
• maintain survival and spread through the substrate they are feeding on,
• disperse to new distant suitable substrates and become established on

these, and
• be able to survive during adverse conditions (lack of food, lack of

water, adverse temperature or pH)

Saprobiontic fungi thus have the following features:
• fungal hyphae grow from their tips and branch frequently. They thus

spread through the substrate into untapped food areas and grow away
from areas where they have shed excretory waste (negative chemotropism).

• under good growth conditions fungi have very prolific powers of asexual
reproduction, producing millions of light spores. These are usually
dispersed widely by air currents. If a spore lands on a suitable substrate
it can germinate to produce a new hypha. This hypha will use the food
reserves in the substrate to grow and divide throughout the new substrate.

• When conditions become adverse, fungi reproduce sexually, producing
resistant zygospores. These remain dormant and have a thick protective
wall (usually made of calcium oxalate crystals) which protects them
until suitable growth conditions are encountered. They can be dispersed
widely by air currents. When a zygospore lands on a suitable substrate,
providing water, a suitable temperature and a suitable pH is present, the
zygospore will germinate to form a new hypha. This often immediately
develops an asexual sporangium and asexual spores are released. The
new hypha grows and branches throughout the new substrate.
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